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ABSTRACT

FUELING THE HEAVY DIVISION USING THE PALLETIZED LOADING
SYSTEM by MAJ James M. Foster, 142 pages

The heavy division consumes vast quantities of fuel during
offensive operations using AirLand Battle Doctrine. The
current petroleum distribution system, using 5,000 gallon
semitrailer tankers and heavy expanded mobility tactical
truck tankers, is not designed to sustain the heavy
division over extended offensive operations. The heavy
division is an offensive weapon requiring fuel to reach its
potential.

This study examines the current problem of fueling the
heavy division and provides a proposal for solving the
problem. The solution is centered on using 7,000 gallon
palletized loading systems (PLS) to replace the 5,000
gallon semitrailer tankers currently distributing fuel to
the heavy division. Through the process of the paper the
problem is addressed in terms relative to current AirtLand
Battle Doctrine, literature related to the probiem,
historical aspects of fueling operations, and current
fueling doctrine. Tne proposed system is explained and is
then compared to the current fueling distribution system.
The analysis is qualitative in nature and is built around
the framework of the offense (preparation, attack,
exploitation, and pursuit).

The study concludes that PLS is the fuel distribution
system of the future due to its excellent mobility and its
ability to get more fuel farther forward than the current
system.
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CHAPTER ONE:

INTRODUCTION

The Army’s role in our country is in a period of
transition. There are many non-traditional missions being
considered for the Army, but there is one mission which
will not change. This is the Army’s ultimate mission of
deterring aggression and, should this deterrence fail, then
close with and destroy the enemy on land. This thesis is
about one small, critical portion of this mission:

exploring a better method of fueling the heavy division.

I. Understanding the Problem.

The Army’s current operations doctrine is centered

on the AirLand Battle and appropriately named Airtand

Battle doctrine. Army Field Manual 100-5, Operations, (FM

100-5), details the nroad picture of AirLand Battle
doctrine and identifies AirLand Battle Imperatives and
Tenets. The doctrine explains what the modern battlefield
looks 1ike and what the Army must do to be the victor. The
imperatives and tenets help communicate the doctrine and

lay the foundation for all to follow.




AirLand Battle doctrine recognizes the importance of
the operational level of warfare, focuses on seizing and
retaining initiative, and insists on the need for multi-
service cooperation.! The need to seize and retain
initiative carries with it a focus on maneuver and
offensive operations. Taking the fight to the enemy
through maneuver oriented offensive operations requires
forces that can move faster than the enemy (by decision and
by weapon system). Maneuver, a principle of war, is
essential to generating this combat power. At the tactical
level it "contributes significantly to sustaining the
initiative, to exploiting success, to preserving freedom of

action, and to reducing vulnerability."2 Consequently,

movement is an essential element of this doctrine.
Recognizing that most of our movement is not by foot but by
vehicle is the first step in recognizing the inevitable

task of fueling the force and its importance.

The AirLand Battle tenets are initiative, agility,
depth, and synchronization.3 Taking the initiative means
controlling the tempo of a battle. It implies an offensive
spirit when conducting any operation whether it is
offensive or defensive in nature.4 Movement (or
maneuver) is essential to maintain this spirit and, of
course, movement requires fuel. Agility is the ability to

act faster than the enemy that includes physical, as well




as, mental qualities.’ This ability to move quicker than
the enemy includes not only maneuver units but support
units, too. Maneuver units ability to operate without
resupply is a finite period. The maneuver units can never
move farther away than allowed by their "tails” (support
units such as combat trains, field trains, direct support
units, and general support units). Agility used to gain an
objective is perhaps i11 spent if the objective must be
abandoned because support units can not reach the objective
on time. Depth requires commande. s to consider the entire
battlefield when conducting operations. It also requires
them to consider the next battle in addition to the cne
under development.® This includes understanding the
resource requirements and knowing where to place critical
supplies. Synchronization is perhaps the most difficult of
the imperatives to achieve. It requires strong leadership,
a well trained staff of plarnners, and disciplined
operators. This is all required because the task 1is
monumental: arrange "battlefield activities in time,
space, and purpose to bring the maximum relative combat
power at the decisive point.”? For those providing fuel
support activity certers on providing the right amount of

fuel, to the right location, at the right time.




The AirLang Battle imperatives are -
Ensure unity of effort.
Anticipate events on the battlefield.

Concentrate combat power against enemy
vulnerabilities.

Designate, sustain, and shift the main effort.

Press the fight.

Move fast, strike hard, and finish rapidly.

Use terrain, weather, deception, and OPSEC.

Conserve strength for decisive action.

Combine arms and sister services to complement and

reinforce.

Understand the effects of battle on soldiers,

units, and leaders.®8
They are straight forward and simple to understand. They
serve as guideposts that help all leaders and staff members
understand what is critical for them to know as they
~:.rform their battle tasks. Below are those imperat.ives

which impact greatly on fueling the heavy division.

"Anticipate events cn the battlefield” requires
logisticians who understand the tactical and operational
aims of the battle. With this understanding logistical
planners must predict the needs of the force. Fuel
requirements must be predicted and then stocks must be
positioned to maximize their use. Failure to anticipate
heavy division fuel requirements and then to act

accordingly has tho potential to stop the division,

"Designate, sustain, and shift the main effort"
requires fuel providers to respond quickly to changirg

priorities. Limited fuel stocks must move from one



location to another quickly and with little or no
interruption of service. The muvement may require using
routes over unimproved roads which cut laterally across

maneuver brigade areas of operations.

"Concentrate combat power against enemy
vulnerabilities” implies the need to have fuel where and
when the force requires. Failing to provide fuel at the
proper time and place can cause friendly forces to not
achieve this imperative. Concentrating combat power hinges
on weapon systems with fuel and ammunition. A weapon
system without fuel is quite worthless. They must have

fuel to be effective and participate in defeating the enemy

at the decisive point and time.

Keeping the heavy division fueled, while it conducts
AirLand Battle according to these imperatives and tenets,

is a substantial challenge.

AirLand Battle promises to be the most lethal
battlefield human kind has ever experienced. The tenets
and imperatives discussed above are the road map to success
on this lethal battlefield. With this lethality comes
confusion created by the mass of weapons, vehicles, and
troops all crowded on the battlefield at once. Powering

this mass of weapors, vehicles, and troops is our




battlefield operating system - combat service support.

FM_100-10, Combat_Service Support Operations, provides a

general view of how to support AirLand Battle. This view
includes sustainment imperatives (anticipation,
integration, continuity, responsiveness, and improvisation)
which complement the AirLand Battle imperatives.® To
manage combat service support efficiently, FM_100-10
divides support into six sustainment functions: manning,

arming, fueling, fixing, protecting, and transporting.'®

Anticipation relates to the need for combat service
support commanders to see into the future and plan for it
while maintaining current operations. Integration refers
to bringing support forces together with the combat forces.
The support forces must be made part of the team, not a
addition to it. Integration makes unity of effort a
reality. Continuity is the effort of support forces to
allow combat forces the ability to continue tactical
operations. Slow-downs or halts due to logistical choke
points are minimized when continuity is emphasized.
Responding to changes on the AirLand Battlefield is the key
element in responsiveness. Improvisation is a prerequisite
for success on the AirLand Battlefield. Problem solving
must consider innovative, unique, and, perhaps, eccentric

solutions to critical problems.!'!




A1l of the sustainment imperatives have implications
for fueling the heavy division. Anticipation, integration,
continuity, responsiveness, and improvisation must be
considered by both logistical planners and ‘'ogistical
operators. The imperatives are the comm~n thread which
ties the AirLand Battle imperatives and tenets *together

with the sustainment functions.

The sustainment functions are - manning, arming,
fueling, fixing, moving, and protecting. Manning includes
taking care of the individual soldier, as well as,
providing fit soldiers to units. Arming centers on
providing ammunition (Class V), while fueling’s focus is
providing bulk fuel (Class III (bulk)). Ensuring units
have weapon systems and equipment available for combat
operations is the goal of fixing. Moving encompasses
getting people and equipment to the points of need and
managing the resources involved in this task. Everything
done to keep the sustainment system safe and functioning

falls under the protecting function.'?2

During offensive operations of any size force,
critical supplies are Class III (bulk) and Class V. Though
each is important, fuel stands out as the most critical in
conducting successful offensive operations.'3 The high

rate of maneuver and advance during the offense places a




premium on fuel supply. Field Marshall Erwin Rommel, after
his endeavors in North Africa from March 1941 to May 1943
with the Deutsches Afrika Korps, was well aware of the need
for adequate supply support. The following illustrates his
awareness of the importance of fuel.

The first essential condition for an Army to be

able to stand the strain of battle is an adequate

stock of weapons, petrol, and ammunition. In

fact, the battle is fought and decided by the

quartermasters before the shooting begins. The

bravest men can do nothing without guns, the guns

nothing without plenty of ammunition; and neither

guns nor ammunition are of much use in mobile

warfare unless there are vehicles with sufficient
petrol to haul them around.'4

The modern heavy division (with six M1 equipped
armor battalions and four M2 equipped mechanized infantry

battalions) consumes an estimated 480,000 gallons of fuel
per day during offensive operations.'5 These offensive
operations include operating tracked combat vehicles about
15 hours per day, wheeled vehicles 62 miles or 100
kilometers per day, and stationary equipment about 12 hours
per day.!'® For planning purposes, the combat service
support system of the heavy division has a daily delivery
rate of 428,000 gallons if two round trips per day are
possible. This daily total includes 207,200 gallons
delivered by the main support battalion and 220,800 gallons
delivered by the three forward support battalions.!'?7 A

deficit between the division’s offensive requirement and
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its distribution capability (52,000 gallons) is easy to
see. When the heavy division conducts offensive operations
this distribution shortfall detracts from the division

commander’s independence to prosecute Airland Battle

doctrine.

II. The Problem.

Of course, the preceding explanation of the
shortfall 1is rather simplistic, but it reflects the
distribution shortfall which reduces the division
commander’s tactical possibilities. Because of this
inability to keep the heavy division fueled, the enemy will
not feel the full destructive effect of our powerful main
battle tanks and infantry fighting vehicles. Simply put,
we (the combat service support leaders, planners, and
operators) cannot keep the heavy division topped up with

fuel during offensive operations.

III. Thesis Statement.

How do we (the U.S. Army) fix this problem? There
are at least three approaches to this problem. One
approach is to decrease the heavy division’s requirement.
This can be done by improving the division’s fuel economy

through research and development efforts or by various




other alternatives. Ancther approach is to increase
supply. Increasing the distribution equipment and
personnel in the system is one way of accomplishing this
solution. A third alternative is to combine the first two
approaches presented. Realizing that research and
development is a long, slow process, I have chosen to
attack the problem by increasing supply. My proposal is
that the U.S, Army should use the palletized loading system
(PLS) to provide fuel to the heavy division during

offensive operations under AirlLand Battle doctrine.

IV. Background.

Perhaps the greatest lesson learned from our most
recent deployment and conflict, Desert Shield and Desert
Storm, is that our logistics distribution system is broken.
The U.S. Army accomplished its mission but it did so with
much wasted logistical effort. General William G. T.
Tuttle, commanding general of the Army Materiel Command,
served as the Army’s senior logistician during Desert
Shield and Desert Storm. He confirmed that the
distribution system is broken in the article he wrote for

the November-December 1991 edition of the Army Logistician.

About the current distribution system for repair parts he

wrote,

10




Unfortunately, in Desert Shield and Desert Storm
this distribution system didn’t produce the
responsiveness required by AirLand Operations.
We have done little to improve our distribution
process since Vietnam, and we have seen similar -
though not as poor - results on other
occasions.18

This is an indicator of the total supply distribution

system throughout the Army.

To satisfy its voracious appetite for ammunition the
U.S. Army has approved PLS to supplement ammunition
distribution. Using PLS to enhance distribution of other
classes of supplies has been discussed but a decision has
not occurred to use PLS in non-ammunition supply

distribution.

Like the U.S. Army, the British Army has similar
problems fueling their force. Their tactical distribution
methods include using 20~1liter jerricans to get fuel to
main battle tanks and other weapon systems. Séeing the
need to refuel their forces more efficientiy, the British
purchased the demountable rack off-loading and pickup
system (DROPS). The system has a palletized fuel tank that
is carried, off-loaded, and on-loaded using a unique prime
mover and trailer with a hydraulic winch. Many sources
consider DROPS a success and they have the system’s

superior performance in Desert Storm/Desert Shield for

11




proof. Illustrating this point are the remarks of the

adjutant of the 8 Regiment RCT (Royal Corps of Transport):

DROPS was a definite logistic success story. The
robustness of the vehicle, the few mechanical
problems, which were solved by the drivers and
fitters, and the flexibility of the system were
very impressive.!?

V. Secondary Questions.

Before answering the thesis question, a few key
subordinate questions will be answered in the process.
These questions include: 1) How does our current petroleum
distribution system work, and what are the system’s

strengths and weaknesses?; 2) Why hasn’t PLS been

impiemented to improve petroleum distribution?; 3) What
does the experience of other nations tell us about using
PLS for petroleum distribution?; and 4) How can PLS improve

the current system’s weaknesses and exploit its strengths?

VI. Assumptions.

There are a few assumptions that are essential to
this thesis. First, I have assumed that heavy divisions
will continue to be a viable component of AirLand Battle in
the years ahead. Second, heavy divisions will continue to

consume fuel at current or higher rates. Third, U.S. Army

12




logistical planning factors for fuel consumption are
accurate. Fourth, echelons above corps will always fill
class III (bulk) requests from corps. Fifth, all ground
and air requirements are met with one fuel: JP8. Last,
the technology exists to put PLS to work in our petroleum

distribution system.

VII. Limitations.

ifhis study is not intended to justify or deny the
PLS concept based on cost savings. My effort is to justify
the concept for improving our fuel distribution capability

without regard for cost in dollars.

VIII. Research Methodology.

The methodology used in this thesis is a comparative
one. My analysis is based on the U.S. Army’s current
petroleum distribution system compared to my proposed PLS

based distribution system.

IX. Key Terms.

The key term in this thesis is palletized loading
system or PLS. For the purposes of this thesis PLS is a

standard mobility heavy truck chassis, an integratl,

13
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hydraulic load handing mechanism, a compatible trailer, and
special tankracks. The system is capable of self-loading
and self-unloading the tankracks from the ground onto the
truck chassis using the integral load handling system. The
vehicle-mounted load handling system also can load and

unload tankracks onto the companion trailer. (See Figures

1-1 through 1-4.)

Equipment terms appearing throughout this study
include: 5,000 gallon semitrailer tanker and heavy
expanded mobility tactical truck (HEMTT) tanker. The 5,000
gallon semitrailer tanker is the principal end-item the

Army uses to distribute bulk fuel. This system includes a

tractor and requires good roads for dependable service,
hauls 5,000 gallons of fuel on the highway, and off-loads
fuel using its on-board pump. The 5,000 gallon semitrailer
tankers located in the division provide fuel on a retail or
wholesale basis. The HEMTT tanker is a highly mobile,
heavy duty truck with a 2,500 gallon tank capacity that can
load and off-l1oad its cargo of fuel. The HEMTT was
designed for use over rough terrain in forward combat

areas.

Class 11l refers to the category of supplies that
include petroleum fuels, lubricants, hydraulic and

insulating oils, liquid and compressed gases, chemical

14




products, coolants, deicing and antifreeze compounds,

together with components and additives of such products and
coal. Class III (bulk) refers to petroleum fuels in

containers with more than 500 gallons fill capacity.29

The terms wholesale fuel issue, retail fuel issue,
GS, and DS are common terms to combat service support
soldiers but may be misunderstood by combat arms and combat
support leaders and soldiers. Wholesale fuel issues are
bulk issues of fuel from one storage container to another
or a tanker truck to tanker truck transfer operation. An
example is a bulk issue of fuel to supply units who in turn
distribute the fuel to the fuel servicing tankers of using
units. Retail fuel issues are jissues of fuel to consuming
vehicles. Whenever a HEMTT tanker dispenses fuel to M1
tanks or M2 infantry fighting vehicles a retail issue
occurs. GS (general support) designates a support
relationship whereby a unit supports another GS unit or a
DS unit. Corps level petroleum supply companies and medium
transportation companies (petroleum) provide fuel in a GS
role to divisional support units such as the supply and
services company of a main support battalion (MSB) or the
supply company of a forward support battalion (FSB). The
MSB provides GS when it provide fuel to the FSBs. DS
(direct support) designates a support relationship whereby

a unit provides support directly to using units. The

15




supply company of an FSB provides fuel on a direct support

basis to the battalion trains of its supported brigade.

X. Significance of the Study.

This thnasis will contribute another opinion on the
use of PLS to enhance our fuel distribution capability in
the heavy division. It will build on the existing
literature and provide impetus for leaders justifying this

as our distribution system for the 21st Century.

16
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LOADING /UM OADING 10 TRAILER

WHAT IS PLS?

The Oshkosh PLS is a highly mobile, air transportable, 16 1/2 ton capacity tactical
hkosh Truck is designed specifically to meet the Army's PL

loaded/unloaded by the operator in 2 minutes without

able of beiné;
the vehicle cab. The Os
mission requirement,
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Figure 1-1
Palletized Loading System: Loading and Unloading
(Source: Oshkosh Truck Corporation Palletized Load
System (PLS) Specifications, PLS-10-90. Released by
Walt Garlow, Marketing Consultant.)
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PLS “AJOR TRUCK COMPONENTS

HEMTT CAB
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PLS SYSTEM

TRANSMISSION
ALLISON CLT-755 ATEC
S SPEED AUTOMATIC
SUSPENSION
THIARD AXLE
HENDRICKSON-TURIER
AIR RIDE SUSPENSION

Figure 1-2
Palletized Loading System: Major Truck Components
(Source: 0Osnkosh Truck Corporation Palletized Load
System (PLS) 3pecifications, PLS-10-90. Released by
Walt Garlow, Marketing Consultant.)
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Figure 1-3

Palletized Loading System: Ground Level, Oblique View

(Source: Oshkosh Truck Corporation Palletized Load

System (PLS) Specifications, PLS~10-90. Released by
Walt Garlow, Marketing Consultant.)

19




L0 ke

PRI BOPRS

g §
B

Gyt ey

YR8 TARAEN

1

v R
A1 e

AR vy WA

i
e
v

Figure 1-4
Palletized Loading System: Ground Level, Side View
(Source: Oshkosh Truck Corporation Palletized Load
System (PLS) Specifications, PLS-10-90. Released by
walt Garlow, Marketing Consultant.)
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CHAPTER TWO:

LITERATURE REVIEW

I. Introduction.

The purpose of this chapter is to provide you the
current state of the literature on refueling the heavy
division using PLS. When you have completed reading it you
will know the key works and apparent trends in the

scholarship.

As I searched for information on refueling the heavy
division using PLS, I discovered little information on the
specific subject of refueling the heavy division using PLS.
Nonetheless, I located plenty of information related to the

subject concerning refueling, PLS, and refueling using PLS.

In the following paragraphs I cover literature
related to history, doctrinal publications, periodicals,
and unpublished works. 1In addition, 1 cover the many
discussions I had with professionals on the subject of PLS
and fueling the heavy division. This provides a basic
understanding of where we are regarding using PLS to fuel

the heavy division.
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II. Historical Books and Periodical Articles.

Historically, key ingredients to logistical, and
refueling, successes were flexibility (of organization,
men, and equipment), anticipation, and improvisation. This
is true at all levels of war. Of the many books written
about logistics, I have found none dedicated to the most
critical element of logistics: fueling the force.
Nonetheless, all the historical books I reviewed had at
least something to say about fueling the force. A1l the
authors tend to focus on the strategic and operational
levels of fueling the force, yet very few wrote»anything

about tactical refueling. The authors seem to conclude

that the U.S. Army in all conflicts since World War I
through Vietnam had tactical distribution problemsf The
most well known of these problems occurred during World war
II. During the summer of 1944 the Allies’ offensive
stopped for lack of the most precious of all supplies:
fuel. Whether spelled out or hidden between the lines,
every author emphasized the need for operational leaders to
be well aware of their logistical capabilities and
limitations. In addition, they also stressed the need to
tie operational plans with logistical systems. In the
following paragraphs I provide a glimpse into the books I
reviewed and salient points the various authors make about

fuel supply and distribution.
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Supplying War - Logistics from Wallenstein to Patton

(cited hereafter as Supplying War) provides examples of

logistical problems in warfare from the mid-16th century
through World war I1. Refueling operations in World war I
are ignored, while World War I1 refueling operations are
limited to those related to the Allies’ 1944 campaign
across Europe. From 6 June until early September 1944 the
Allies moved forward. On 2 September 1944 forward movement
of the Third Army (US) (General George S. Patton’s command)
halted. Then within days First Army (US) stopped. They
were essentially out of gas. The problem was not a lack of
stocks on hand but a matter of where the stocks were and
the lack of the force’s ability to move them to the combat
units. Distribution was the problem. The operators of the
Red Ball Express did all they could to deliver supplies but
they fell short. Supplies accumulated on the French
shores but could not be moved fast enough or in large
enough quantities to supply the voracious appetites of the
Allies’ equipment.! The author does a good job of
explaining the problem and holding it up as an example of
what happens when the logistical system cannot keep up with

tactical operations.

The focus in Supplying War is on logistics at the

operational level with some information on the strategic

level. Failing to address tactical level petroleum
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distribution, the book provided petroleum information aimed
at the operational level. This translates into the author
explaining how fuel accumulated on the French shore and the

problems with moving it to the armies and corps.

For Want of a Nail: The Impact on War of Logistics

and Communications (cited hereafter as For Want of A Nail)

provides insight into the evolution of our current
refueling systems. Refueling focus here is on World War 1
and the systems developed during the war. It is
interesting that basic systems developed during World wWar I
remain in use by modern armies today. Though tanker

trucks, drums, and jerricans were used during the war, the

tactical refueling workhorse of World wWar I was the
20-1liter jerrican. Both Allies and Central Powers alike
eventually used jerricans to distribute fuel forward on the
battlefield. 1In fact, the British used captured German
cans due to their availability, superiority, and
durability. This is how the can received its English name:
Jjerrican.? Jerrican distribution continues to be used by
today’s modern armies to provide fuel to their forward

deployed forces.

For Want of a Nail provides a limited amount of

information on fuel supply and distribution. The

information it provides is interesting and may prove useful
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to fuel planners at the operational and tactical levels.
The tactical information on World War I refueling is
especially interesting and helpful to student’s researching

military petroleum operations in a theater of operations.

The Lifeblood of War: Logistics in Armed Conflict

is practical and full of insight. It is written in a way
that befits a true warrior with an understanding of
logistics. The author looks into logistics at every level
from tactical through operational to strategic. He
describes the logistical implications, problems, and
lessons learned from several noteworthy operations. A
recurring theme throuéhout the book is the need to tie
operations and logistics together. One can logically
deduce that since offense is the most demanding operation
for fuel usage then synchronizing fuel support to the
operation is critical. The author addresses refueling
operations at all three levels while stressing flexibility,

anticipation, improvisation and interoperability.

The author praises the Soviet’s logistical
performance during the Afghanistan War. He cites Soviet
flexibility to adjust their supply priorities and their
logistics organization as the main ingredient in their
logistical success. The Soviet’s doctrine focuses on the

offense and fuel is critical yet it is not the most
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important class of supply to them. Though the Soviet's
were not able to wage war according to their espoused
doctrine, they were able to meet the needs of the
situation. Because of the nature of the war, the Soviet’s
adjusted their supply priorities to make fuel the most
important. The vast emptiness of the country made them
change their logistics structure to meet the huge demand
for supplies. Almost every item they used while in-country

had to be brought in through the supply system.3

The author recounts the struggle the British had
with retail issue of fuel during the Falklands War. The
British Army suffered from the same problems the U.S. Army
suffers from: not enough forward distribution capability.
The author expliains the British problems with filling
Jjerricans fast enough, moving jerricans from ship to shore,
having enough jerricans, and not having trained soldiers to
complete petroleum specific tasks (i.e., operating
petroleum pumps, testing product, and safet